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where p is an arbitrary pressure and I is the identity tensor.
If we define a stream function ¢ by 0¢ 0¢ 
where G(y) = ½Y (3 -y2) . Along the channel walls we have no-slip boundary conditions.
The flow region is truncated on entry and exit at distances h and k from the origin, respectively. These lengths are chosen to be sufficiently large so that the flow is fully developed in the entry and exit sections.
In addition, we impose that the normal derivatives of ¢ vanishes at entry and exit.
Domain Decomposition and Spectral Approximation
The truncated region is divided into three subregions as shown in Figure  i . In region I ¢(x,y)is approximated by Cz(x,y) where
The functions P_(x), Q_(y) are suitable linear combinations of shifted Chebyshev polynomials chosen so that Cx(z, y) automatically satisfies the boundary conditions on :r. = -h(a <_ y _< 1) and y --l(-h _< x < 0). After a little computation we can show that In region II, the stream function is approximated by CH(z,y) where
Since regions i and ii share the boundary y = a(-h _< x < 0) and we wish the approximations to be conforming, we choose Mix = Mr. Further, since CH(z, y) satisfies the Same boundary conditions along z = -h as Cx(z,y) we take P_Z(x) = P_(z).
As for the ydirection, we define the functions Q_t(y) so as to satisfy the conditions along the axis Of symmetry.
Accordingly
where _2Z(y), 0 < n _< NH, are the shifted Chebyshev polynomials
In region III, the stream function is approximated by cHt(z,y) where
The 
where T_H(x), 0 < m <_ MxH, are defined by and -ttt oltt _zm ,Pm are given by
,-rn
Since we wish to have polynomials of the same order on both sides of the interface x = 0(0 < y < a) we choose Nm = Ntz. The polynomials Q_XX(y) are given bỹ
where xzz n 0 < n < N,,I, and
Collocation Strategy
The coefficients in the series expansions 
O<j<Nx.
Boundary conditions
Due to the choice of modified Chebyshev polynomials as trial functions in the expansions 
Interface continuity conditions
Let us first examine the interface y = a(-h < a < 0) between subregions I and II. We impose C a continuity of the stream function across this interface, i.e., 
¢I Ok¢H
In effect, we are collocating a polynomial of degree Nz at Nz + 1 points and therefore since we are equating it with the zero polynomial, its coefficients must be zero, i.e., O<_n<N1. where P_Z (x)is defined in Section 3.
Thus, we may write (4.5) in the form

Mx Nz
¢'(_,y) = a(y) + _ _ ' "' a,,,.,P_,(_)T_.(y),
The boundary conditions along y = l(-h < x < 0) leads to
We collocate (4.11) and (4.12) at the collocation points (x_,l),i = 2,3,...,Mir.
As before, the coefficientsin (4.11) and (4.12) must be zero when collocated at these points, 
We write xl, x2, and x3 in terms of x4 and xs by premultiplying (5.2), (5.3) and (5.4) by the inverses of A1, B2, and C3, respectively provided they exist, i.e.,
(5.7)
Eliminating xl, x_., and x3 from (5.5) and (5.6) we obtain the following system for x4 and xs.
(5.8) (2) Evaluate the entries in the capacitancematrix:
Es -E, W2
E3 W4 ]
and the right-hand side:
T --._2V2
again exploiting any zero columns in W1, Wa, Wa and W4.
(3) Solve the capacitance matrix system (5.8) for x4 and xs.
(4) Evaluate xl, z2, and z3 by substitution of x4 and x5 in (5.7).
The majority of the work in this algorithm lies in Steps (1) and (3). In
Step (1) is given in Figure  6 . This is obtained by differentiating the stream function shown in Figure  5 .
Numerical Results
Numerical
In Table I 
